Mathematical Sciences Department : - Differential Equations
CARNEGIE MELLON UNIVERSITY 21-260 ’

Spring 2008 Exam 2

No calculator of any kind is permitted. Show ell work and give clear ezplanations.
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| Question | Points | Score | Pres Pt
1 » 194—1
2 19+1
3 19+1
4 19+1
5 19+1
Total | 100




1. (19+1 Points) Gi;!e the general- solution to the differential equatior;
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2. (19+i Points) Consider the differential equation
—(1+?)y_+(z+§)y—0, t>,0 {(*)

u(t) =%, o(t) = ¢, w(t) = tef, 2(t) = £,
Find a fundamental set of solutions to
set, and give the general solution to ().
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(*) from among these, prove that it is indeed a fundamental
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3. (1941 Points) Solve the initial value problem using Laplace transform methods.
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4. (19+1 Pomts) Give the general squtlon to the differential equation

y ——2y + 2y = 1251n(3t) 14 cos(3¢)
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5. (1941 Points} The displacement of a load on s spring is modeled by the equation -
2 4 yu' + 3y = 0.

. Suppese the load is pulled down 4 cm from its equilibrium posu',lon and then set in motion with an
upward strike imparting an initial speed.of 6 cm per second ‘

(a) Choose a particular numerical value for ¥ which will guarantee that after the load is set in motion,
it will pass through the equilibrium position no more than once. J ustify and explain your choice.

(b) Keep your choice of -y from part (a). Can you find initial conditions which will result in the load
passing through the equilibrium posmon at least five times in the first ten seconds? Justify your
response.
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